Chronic intracochlear electrical stimulation induces selective survival of spiral ganglion neurons in neonatally deafened cats.
Ten newborn kittens were deafened by systemic administration of neomycin sulfate. Profound hearing losses were documented by ABR and FFR (500 Hz) testing. At 9-17 weeks of age, the young deafened cats were unilaterally implanted with a multichannel scala tympani electrode. Six of the animals were chronically stimulated at 6 dB above electrically evoked ABR thresholds for 1 h/day for periods of 1 month or 3 months. Stimuli were charge-balanced biphasic pulses (200 microseconds/phase, 30 pps.) The remaining 4 cats underwent identical deafening and implantation schedules but were not stimulated. Results indicate that administration of neomycin in neonatal cats induced degeneration of hair cells and spiral ganglion cell loss that was bilaterally symmetrical between the two cochleas of each individual animal, although there was variation between animals in the severity of the ototoxic drug effect. In animals receiving passive (unstimulated) implants, morphometric analysis of spiral ganglion cell density showed no significant difference in ganglion cell survival between the implanted cochleas and the contralateral control ears. In contrast, animals that were chronically stimulated for 3 months showed significantly better neuronal survival in implanted and stimulated cochleas as compared to contralateral deafened control ears. The induced conservation of spiral ganglion neurons was observed consistently within the basal cochlear region near the stimulating electrodes. In more apical regions there was no significant difference between the stimulated and control cochleas. The mechanisms underlying this selective conservation of spiral ganglion neurons induced by chronic intracochlear electrical stimulation are uncertain. Since no comparable chronic stimulation studies have been conducted in adults, it is not known whether similar conservation effects could be induced in mature animals.